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Heat transfer characteristics of a plate-type evaporator which uses a micro-grooved heat transfer plate are 
experimentally investigated. Working fluid is ammonia and the heat transfer plate is made by titanium. The effects of 
mass flux, heat flux, channel height, and saturation pressure on heat transfer coefficient are discussed. Heat transfer 
coefficient is presented as a function of vapor quality of the working fluid. Moreover, the heat transfer coefficient is 
compared with that of a plate-type evaporator using smooth heat transfer surface. The results show that the channel 
height and surface roughness significantly affect heat transfer performance of the evaporator. 
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250 mm࡛㸪ࢳࢱࣥ〇ྎᗙࡢୖ࡟ཌࡉ 0.4 mmࡢࢳࢱࣥ〇ⷧᯈࢆࢁ࠺௜ࡅࡋࡓᵓ㐀࡜࡞ࡗ࡚࠸ࡿ㸬 ᮏ◊✲࡛ࡣ㸪
ࡇࡢఏ⇕㠃࡟ᚤ⣽࡞พฝຍᕤࢆ᪋ࡋࡓ㸬ఏ⇕㠃⾲㠃ࡢᴫ␎ᅗࢆᅗ 3࡟♧ࡍ㸬ఏ⇕㠃ୖ࡟࠾࠸࡚㸪ᅗ 3ࡢࡼ࠺࡟㸪
῝ࡉ 30 μm࠾ࡼࡧ㛗ࡉ 200 μmࡢᚤ⣽࡞⁁ࢆ 100μm 㛫㝸࡛࢚ࢵࢳࣥࢢ࡟ࡼࡾຍᕤࡋ㸪㐃⥆ⓗ࡞ᚤ⣽พฝ㠃ࢆస〇
ࡋࡓ㸬࡞࠾㸪ࣉ࣮ࣞࢺᘧ⵨Ⓨჾෆ㒊࡟࠾࠸࡚㸪సືὶయࡣ㸪พฝ㠃࡜┤஺ࡍࡿ᪉ྥ࡟౪⤥ࡉࢀࡿ㸬 
ᅗ 4࡟㸪ࣉ࣮ࣞࢺᘧ⵨Ⓨჾෆ㒊࡟࠾ࡅࡿ ᗘ ᐃ఩⨨ࢆ♧ࡍ㸬ఏ⇕ࣉ࣮ࣞࢺෆ㒊࡟࠾࠸࡚㸪ᅗ 4ࡢࡼ࠺࡟Kᆺ
⇕㟁ᑐࢆ㧗ࡉ᪉ྥ࡟ 5⟠ᡤ㸪ཌࡉ᪉ྥ࡟ 2⟠ᡤࡢィ 10 ᮏタ⨨ࡋࡓ㸬࡞࠾㸪ࣉ࣮ࣞࢺཌࡉ᪉ྥࡢ⇕㟁ᑐࡢ㛫㝸ࡣ









ᮏタ⨨ࡋࡓ⇕㟁ᑐ࡟ࡘ࠸࡚㸪ࡑࢀࡒࢀ 2ᮏࢆ୍⤌࡜ࡋ㸪ᘧ(1)࡟ࡼࡾᒁᡤ⇕ὶ᮰ࢆồࡵࡓ㸬   121 lTTkq   (1) 
ࡇࡇ࡛ kࡣࣉ࣮ࣞࢺࡢ⇕ఏᑟ⋡࡛࠶ࡾ㸪T1࡜ T2ࡣᅗ 4࡟♧ࡍࣉ࣮ࣞࢺෆࡢ ᗘ㸪l1ࡣ T1࡜ T2ࡢ㊥㞳࡛࠶ࡿ㸬ࡉ
ࡽ࡟㸪ᒁᡤ⇕ఏ㐩⋡ hࡣᘧ(2)࡛ồࡵࡓ㸬  satwall TTqh   (2) 
ࡇࡇ࡛ Tsatࡣ㣬࿴ ᗘ࡛࠶ࡾ㸪≀ᛶ್ィ⟬ࣉࣟࢢ࣒ࣛ Propath(6)ࢆ⏝࠸࡚㸪⵨Ⓨჾධཱྀᅽຊ࡟࠾ࡅࡿ್ࢆィ⟬ࡋࡓ㸬
Twallࡣቨ㠃 ᗘ࡛࠶ࡿ㸬ࡲࡓ㸪ᒁᡤࡢ஝ࡁᗘ xࡣ㸪ᒁᡤ࢚ࣥࢱࣝࣆ࣮i࠿ࡽ Propath(6)ࢆ⏝࠸࡚ồࡵࡓ㸬 
 
2࣭4 ᐇ㦂᮲௳ 
ᮏ◊✲ࡢᐇ㦂᮲௳࡜ࡋ࡚㸪㉁㔞ὶ᮰ G = 5, 7.5 kg/m2s㸪ὶ㊰㧗ࡉ δ = 1, 2, 5 mm㸪ᖹᆒ⇕ὶ᮰ q = 10, 15, 20 kW/m2㸪
㣬࿴ᅽຊ Psat = 0.7, 0.9 MPaࢆ୚࠼ࡓ㸬 
Fig. 2 Configuration of plate-type evaporator. 
Fig. 3 Heat transfer surface. 





ᅗ 5࡟㸪㉁㔞ὶ᮰G = 5࠾ࡼࡧ 7.5 kg/m2sࡢ᮲௳ୗ
࡟࠾ࡅࡿ⇕ᖹ⾮஝ࡁᗘ࡜⇕ఏ㐩⋡ࡢ㛵ಀࢆ♧ࡍ㸬ᐇ㦂
᮲௳ࡣ㸪ὶ㊰㧗ࡉ δ = 1 mm㸪⇕ὶ᮰ q = 10 kW/m2࠾ࡼ








ࡿ࡜㸪ᅗ 5ࡢ G = 5 kg/m2sࡢሙྜ㸪సືὶయࡢὶ㏿ࡣ





ᅗ 6࡟㸪⇕ὶ᮰ q = 10㸪15࠾ࡼࡧ 20 kW/m2ࡢ᮲௳ୗ࡟࠾ࡅࡿ⇕ᖹ⾮஝ࡁᗘ࡜⇕ఏ㐩⋡ࡢ㛵ಀࢆ♧ࡍ㸬ᅗ 6(a)










ᅗ 7࡟㸪ὶ㊰㧗ࡉ δ = 1㸪2࠾ࡼࡧ 5 mmࡢ᮲௳ୗ࡟࠾ࡅࡿ⇕ᖹ⾮஝ࡁᗘ࡜⇕ఏ㐩⋡ࡢ㛵ಀࢆ♧ࡍ㸬ᐇ㦂᮲௳ࡣ㸪
Fig. 5 The effect of mass flux on heat transfer coefficient 
(δ = 1 mm, q = 10 kW/m2, Psat = 0.7 MPa). 
(a) G = 5 kg/m2s, δ = 1 mm, Psat = 0.7 MPa. (b) G = 5 kg/m2s, δ = 5 mm, Psat = 0.7 MPa. 
Fig. 6 The effect of heat flux on heat transfer coefficient. 
35伝熱面に微細な凹凸を有するプレート式蒸発器の
アンモニア流動沸騰熱伝達に関する研究
㉁㔞ὶ᮰ G = 5 kg/m2s⇕ὶ᮰ q = 10 kW/m2࡛࠶ࡿ㸬 









ᅗ 8࡟㸪㣬࿴ᅽຊ Psat = 0.7 MPa࠾ࡼࡧ 0.9 MPaࡢ᮲௳ୗ࡟࠾ࡅࡿ⇕ᖹ⾮஝ࡁᗘ࡜⇕ఏ㐩⋡ࡢ㛵ಀࢆ♧ࡍ㸬ᐇ㦂
᮲௳ࡣ㉁㔞ὶ᮰G = 5 kg/m2s㸪ὶ㊰㧗ࡉ δ = 1 mm࠾ࡼࡧ⇕ὶ᮰ q = 10 kW/m2࡛࠶ࡿ㸬 
ᮏ◊✲ࡢᐇ㦂⠊ᅖ࡟࠾࠸࡚ࡣ㸪ᐇ㦂᮲௳࡟㛵ࢃࡽࡎ㸪⇕ఏ㐩⋡ࡣ㣬࿴ᅽຊࡢᙳ㡪ࢆཷࡅ࡞࠿ࡗࡓ㸬ࡇࢀࡣ㸪0.7 
MPa࠾ࡼࡧ 0.9 MPa࡟࠾ࡅࡿᐦᗘ㸪⢓ᗘ㸪ẚ⇕㸪⇕ఏᑟ⋡ࡢ್࡟኱ࡁ࡞ᕪ␗ࡀ࡞࠸ࡓࡵ࡜⪃࠼ࡽࢀࡿ㸬⾲ 1࡟㸪
Propath(6)࡟ࡼࡗ࡚ồࡵࡓྛ≀ᛶ್ࢆ♧ࡍ㸬 
 




ࡽࢀࡓ⇕ఏ㐩⋡࡜ࡢẚ㍑࡛࠶ࡿ㸬࡞࠾㸪ᅗ 9ࡢᐇ㦂᮲௳ࡣ㸪㔞ὶ᮰ G = 5 kg/m2s㸪ὶ㊰㧗ࡉ δ = 1 mm㸪⇕ὶ᮰ q = 
10 kW/m2㸪㣬࿴ᅽຊ Psat = 0.7 MPa࡛࠶ࡿ㸬 
x < 0.1࡟࠾࠸࡚㸪⇕ఏ㐩⋡ࡣఏ⇕㠃ୖࡢพฝࡢᙳ㡪ࢆཷࡅ࡞࠸㸬ࡇࡢ㡿ᇦ࡛ࡣ㸪Ἓ㦐࡟ࡼࡿẼἻⓎ⏕ࡣࡉ࡯࡝
άⓎ࡛ࡣ࡞࠸ࡇ࡜ࡀண᝿ࡉࢀ㸪ᾮ┦ࡀὶ㊰ࡢ኱༙ࢆ༨ࡵ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬ఏ⇕㠃ୖ࡟พฝࢆ௜୚ࡋࡓࡇ࡜࡟
ࡼࡾఏ⇕㠃✚ࡀቑຍࡍࡿࡀ㸪సືὶయࡢὶࢀ᪉ྥ 1 mm࠶ࡓࡾࡢఏ⇕㠃✚ቑຍ㔞ࡣ㸪0.2 cm2/mm࡛࠶ࡿ㸬ఏ⇕㠃
Fig. 7 The effect of channel height on heat transfer 
coefficient (G = 5 kg/m2s, q = 10 kW/m2, Psat = 0.7 MPa). 
Fig. 8 The effect of saturation pressure on heat transfer 
coefficient (G = 5 kg/m2s, δ = 1 mm , q = 10 kW/m2). 












0.7 619 1.63×10-4 4720 0.507
0.9 607 1.51×10-4 4781 0.489
0.7 5.51 1.09×10-5 828 2.49㽢10-2
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Fig. 9 Comparison of heat transfer coefficient between 
smooth and grooved channels (G = 5 kg/m2s, δ = 1 
mm , q = 10 kW/m2, Psat = 0.7 MPa). 
